In the crystal structure of the title substituted ferrocene complex, [Fe(C 19 H 18 O 2 P) 2 ], the Fe II atom lies on a twofold rotation axis, giving an eclipsed cyclopentadienyl conformation with a ring centroid separation of 3.292 (7) Å and an Fe-C bond-length range of 2.0239 (15)-2.0521 (15) Å . In the ligand, the cyclopentadienyl ring forms dihedral angles of 60.36 (6) and 82.93 (6) with the two benzene rings of the diphenylphosphine group, while the dihedral angle between the benzene rings is 67.4 (5) .
Related literature
For the synthesis of the title compound from ferrocene, see: Ogasawara et al. (2002) . For applications of the title compound, see: Gusev et al. (2006) ; Hamann & Hartwig (1998) ; Casellato et al. (1988) .
Experimental
Crystal data [Fe(C 19 Data collection: SMART (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. reaction of chlorobis(4-methoxyphenyl)phosphine with ferrocene (Ogasawara et al., 2002) . A potential application of the compound is in metal-catalized organic reactions (Gusev et al., 2006; Hamann & Hartwig, 1998) . The single-crystal structure determination of the compound was performed to provide the coordination geometry and structural conformation, which will allow the study of the mechanism of metal-catalized organic reactions.
In the structure of the title compound, the Fe II lies on a twofold rotation axis giving an eclipsed cyclopentadienyl configuration ( Fig. 1) , with a cyclopentadienyl ring-centroid separation of 3.292 (7) Å and an Fe-C range of 2.0239 (15)-2.0521 (15) Å. These distances compare with 3.305 (3) and 2.033 (4)-2.064 (4) Å in a similar ferrocene complex (Casellato et al., 1988) . In each ligand, the cyclopentadienyl ring forms dihedral angles of 60.36 (6)° and 82.93 (6)° with the two phenyl rings of the diphenylphosphine substituent group, while the dihedral angle between the phenyl rings is 67.4 (5)°.
A solution of 4-methoxyphenylmagnesium bromide (1 M in THF, 12 ml, 12 mmol) was added dropwise over 5 min. at -78 °C to a stirred solution of 1,1′-bis(dichlorophosphanyl)ferrocene (776 mg, 2 mmol) in THF (15 ml) under argon. The mixture was warmed to 25 °C slowly and was stirred for an additional 12 h. The reaction was monitored by PNMR. The resulting mixture was quenched with water (2 ml) at 0 °C, and then filtered and washed with water (10×, 3 ml), methanol (5×, 2 ml) and diethyl ether (5×, 3 ml). The solid obtained was then dissolved in chloroform (5 ml) and the solution was passed through a short silica gel plug, and washed with chloroform (5×, 3 ml) to remove the residual salt. The solvent was removed and the resulting solid was dried under vacuum to give the title compound as a yellow solid (680 mg, 50.5% yield). Single crystals suitable for X-ray diffraction are obtained from a CH 2 Cl 2 -hexane solution via solvent evaporation at room temperature after two weeks.
Refinement
All H-atoms were placed in calculated positions with C-H = 0.93 Å and were allowed to ride in the refinement, with U</> iso (H) = 1.2U eq (C).
Computing details
Data collection: SMART (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008 Molecular configuration and atom-numbering scheme for the title compound, with probability displacement ellipsoids drawn at the 50% level. For symmetry code (i): -x, y, -z+1/2. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1,1′-Bis[bis(4-methoxyphenyl)phosphanyl]ferrocene
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0477 (7) 0.0485 (7) 0.0333 (6) 0.0126 (6) 0.0140 (5) 0.0159 (6) O2 0.0407 (7) 0.0262 (6) 0.0440 (7) 0.0073 (5) 0.0007 (5) −0.0013 (5) C1 0.0274 (7) 0.0213 (7) 0.0253 (7) −0.0014 (6) 0.0047 (6) −0.0006 (6) C2 0.0303 (8) 0.0469 (10) 0.0350 (9) 0.0070 (7) 0.0121 (7) 0.0097 (8) C3 0.0320 (9) 0.0526 (11) 0.0402 (10) 0.0145 (8) 0.0095 (7) 0.0140 (8) C4 0.0368 (9) 0.0263 (8) 0.0276 (8) 0.0014 (6) 0.0070 (7) 0.0026 (6) (6) C7 0.0237 (7) 0.0251 (7) 0.0263 (7) −0.0001 (6) 0.0058 (6) 0.0008 (6) C8 0.0271 (7) 0.0301 (8) 
